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INTRODUCTION

This report is concerned primarily with the chronolog-
ical development of the Moskva Missile and Space Propul-
sion Development Center Khimiki 456, USSR. Also included
in this report are detailed descriptions and illustrations
of several of the more significant structures inthe center and
of a suspect fluorine production facility under construction.

The Moskva Missile and Space Propulsion Development
Center Khimki 456 Jislocatedat 55-54N,
037-26E on the northwest outskirts of Moskva (Figure 1).
The installation is believed to be the principal ballistic
missile propulsion research center inthe USSR. 1/The cen-
ter consists of a plant area and a test area, both of which
are described in this report (Figure 2). A brief description
of the Test Area was included in an earlier report. 2/

Khimki 456 was established late in 1944 and occupied
facilities left vacant by the evacuation of Aircraft Plant 84
to Tashkent in 1941, The buildings were largely empty shells
with only a few internal walls left standing. However, by the
end of 1946 internal reconstruction and rehabilitation were
sufficiently advanced to permit the resumption of some ac-
tivities. Khimki 456 was one of the initial centers exploiting
captured German technology and personnel. The Khimki 456

Test Area (Figures 3 and 4) was initially equipped with a V-2
engine test stand

This static test stand was installed in 1946 and was located
at the present site of Test Stand No 2. Test Stand No 1, the
first of Soviet design, was reportedly complete by the fall of
1956, and Test Stand No 4 was supposed to be operational by
March 1957. 1/

Installati:ms associated with the center include the
Moskva Aircraft Experimental Plant Khimki 293 :l
[ rocated at 55-54N and 037-27E (Figure 2); it i
situated adjacent to and east-southeast of Khimki 456. Plant
293 consists of both a plant and a static test area. Another
facility associated with the center is the Moskva Guided
Missile Research and Development Plant Khimki301[ |
[ 10cated at 55-54N 037-25E. It also consists of
a plant area and a static test area. Both the plant and test
areas at Khimki 456 are secured by a single fence and are
rail served.

Approved For Release 2007/03/07 CIA-RDPUZTUB4UBR0Y1100010031-4
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Chronological data and other information presented in
this report have been derived fron] |
that have covered the Khimki 456 installation during a time
period extending from | ]A study

of all the photography covering the center has resulted in
interpretations of functions of most of the structures. High-
lights of the construction chronology of the Khimki456 Test
Area are presented in narrative form inthe first part of the
report and a line drawing of the layout of the Test Area (Fig-
ure 4) is color coded to illustrate the sequence of construc-
tion. The photographic coverage, although relatively fre-
quent, was oftenof small scale and poor interpretability, par-
ticularly during the period from

These factors account for those items which are reported as
first observed and complete on the same date. On the cov-
erages of poorer interpretability it is not possible to deter-
mine with certainty whether or not any structure is com-
plete, nor whether it is operational.

Descriptions and illustrations of selected structures in
the Test Area, namely the 4 test stands, the exhaust scrub-
ber system, and the suspect fluorine production facility fol-
low the chronological description of the Test Area. The
Khimki 456 Plant Area is described in the final section of

—— Railroad, multiple track
—— Railtoad, single track
0ad

FIGURE 1. LOCATION MAP.
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the report. Highlights of the construction chronology for
the Plant Area are not presented, but the chronology and
mensural data of structures in the Plant Area are shown in
tabular form, and a line drawing of the area is color coded
to show the sequence of construction,

HIGHLIGHTS OF CHRONOLOGY
TEST AREA

Chronological and functional information along with
mensural data presented in this section of the report are
summarized in Table 1. Numbered items of Table 1 are
keyed to the items shown on the layout of the Test Area
(Figure 4).

1944 - 1961

The Test Facility was not present on
photography of the site (Figure 9). It was first observed on
| ] The Test Area in gen-
hotography; however, it

eral can be identified on the
is not possible to describe the construction status of the var-
ious buildings.

1962

The first interpretable[__ |photography was ob-
tained in I:l Significant items first observed in:I
|:| included Test Stands Nos 1, 2, 3, and 4 (annotated on
Figure 4) although their exact configuration could not not be
determined at this time. A possible blast mark may have
been present northwest of Test Stand No 2 (item 29). The
original air liquefaction plant (item 43) 1/ and the newer
air liquefaction plant (item 66) were both present at this
time as well as several support buildings. Construction
activity at the future site of the large circular toxic ex-
haust scrubber can be negated at this time,

1963
Photographic coverage of
interpretability, afforded the first observation of construc-

although of poor
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tion activity at the site of the toxic exhaust scrubber system
(item 31). Future photographic coverage was to show that
this early construction was centered in the large circular
exhaust scrubber itself. No new signs of test activity were
observed because of the construction activity in front of Test
Stands No 1 and No 2.

1964

The first photographic coverage of fair interpretability
was obtained in It revealed details of the test
stands and other support structures not previously observed.
Photographic coverage of good interpretability was obtained
It] It showed additional structuraldetails and
evidence of continuing construction activity in the area of
the new toxic exhaust scrubber. No new indications of
test activity were observed during this time period.

1965

The most significant construction during this period
was again observed in the area of the new toxic exhaust
scrubber system. The first indication of construction ac-
tivity at the site of the 300-foot exhaust stack was observed
for the first time in The stack itself and the
construction crane used to erect it were first observed in

The supporting works /diffuser now serving Test
Stand No 2 was first observed under construction at this time.
Once again, no indications of test activity were observed
apparently due to the continuing construction activity.

1966

The exhaust stack appeared externally complete in I:l
|:] A very light stream of vapor/smoke was ob-
served from the top of the stack at this time. The diffuser
systems serving Test Stands No 1 and No 2 also appeared
externally complete. Other significant construction was cen-
tered in the newly identified suspect fluorine productionarea.
A pipe gallery, later identified as a probable exhaust sys-
tem serving the suspect fluorine production buildings, was
observed under comstruction. Althouth thelIlpho-
tography coverage was of poor interpretability, the cir-
cular toxic exhaust scrubber was apparently externally com-
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plete, having been covered with a reflective metallic ma-
terial. The first medium—scale:lcoverage, obtained in

was of good interpretability. This coverage al-
lowed better correlation of the facility with collateral re-
ports and ground photography and the recognition of pre-
viously unreported features. A more precise idea of the
configuration of the 4 static test stands was apparent for
the first time.

Test Stand No 1is apparently a modification of the origi-
nal Soviet-designed test stand. TestStandNo 2 is an appar-
ent modification of the original Test
Stand No 3 is a horizontal test stand equipped with a diffuser
to give the stand an altitude simulation capability. Test
Stand No 4, reportedly a five-position vertical test stand, 1/
is also equipped with a diffuser. The toxic exhaust scrubber
appeared externally complete at this time. However, as is
the case in most new systems of this type, it was probably
undergoing tests to determine its efficiency forneutralizing
toxic exhaust gases.

1967
Photography of good interpretability was obtainedl:l
revealing additional details and new construction not
previously observed. Six vertical pressure tanks were lo-
cated at the base of the toxic exhauststack, all of which are
connected by a manifold system that connects toa single pipe
that extends to the top of the exhaust stack.

Additional scrubber support buildings and tanks were
newly observed under construction at this time. Probably
the most significant construction observed at this time was
in the suspect fluorine production facility. The new exhaust
system now appears in the late stages of construction. It
is presently serving 4 buildings, and it appears likely it will
serve 5 buildings when the new structure (item5) is com-
plete.

DESCRIPTIONS OF SELECTED
STRUCTURES

Table 1 provides aninterpretation of the function of each
significant structure at the Test Area. The following items
are considered to be of sufficient importance to warrant a
more detailed discussion. Item numbers are keyed to Fig~
ure 4.

- 3-
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TEST STAND NO 1

Test Stand No 1 (item 26) was the first static test stand
of original Soviet design. [t was reportedly complete by the
fall of 1956. 1/ The stand was probably modified between
1960 and 1962. A photographofa scale model of Test Stands
No 1 and No 2 andthe exhaust scrubber (with dimensions in-
dicated) is shown in Figure 5. The superstructure of Test
Stand No 1 measuresEnd rises 100 feet above
ground level. It is apparently open in the center from front
to rear as evidenced by the ground photography presented in
Figure 6. A diffuser measuring 210 feet in length,

connects the engine-firing position to the
outer ring of the exhaust scrubber. Two probable choke-
points or coolant rings are located on the diffuser as well
as a tie-down point where the diffuser intersects the roof
of the scrubber. It would seem likely that coolant rings are
employed at the chokepoints. It is possible that the final 80
feet of the diffuser connecting the second visible chokepoint
and the roof of the scrubber is merely a duct for the hot tox-
ic exhaust gases. Apparently this stand is now designed to
test upper stage liquid propellant rocket engines at a simu-
lated altitude condition. The diffuser connection to the ex-
haust scrubber indicates the need for neutralizing the ex-
haust gases before venting them to the atmosphere. The
Test Area's location, on the outskirts of Moskva, would
necessitate a system of this type if toxic propellant research
and development (R & D) is to be carried out. High specific
impulse (Isp) ratings (Ibs thrust/lb propellant/sec) have been
obtained from toxic fuel-oxidizer combinations such as hy-
drogen and fluorine. Fluorine as a high-energy oxidizer is
discussed further in a later section of this report.

TEST STAND NO 2

Test Stand No 2 (item 29) is apparently one of the first
static test stands built in the Soviet Union. It was originally
brought to Khimki from the area of
Originally it was designed to test liquid pro-
pellant rocket engines. Certain modifications and redesign
of the V-2 were made between 1946 and 1955. At this time
the program was apparently phasedout. 1/ A significant point
of difference between Test Stand No 1 and No 2 is in their

2851
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Table 1. Data on Test Area, Moskva Missile and Space Propulsion Development Center Khimki 456
(Item numbers are keyed to Figure 4)

Ttem

28

29

31
32

33
34

Funetion/
Description

Main exhaust bldg

Sensitive storage bldg
Sensitive storage bldg
Sensitive storage bldg
Production support bldg
Receiving & storage bldg

Support bldg
Poss vehicle storage bldg

Storage bldg
Support bldg
Test support bldg

Suspect fluorine produc-
tion (electrolysis) bldg

Production support bldg
Support bldg

Test support bldg

Test support bldg

T

st support bldg

Receiving & storage bldg
Receiving & storage bldg

Test support bldg
Test support bldg

Vertical tanks (48)
Test support bldg
Support bldg
Support bldg

Test Stand No 1

st

Tes

support bldg

Control bldg

Test Stand No 2

Poss tank

Toxic exhaust scrubber
Toxic exhaust stack

Vertical tanks (6)

Scrubber support bldg

Main scrubber support
bldg

Test support bldg

Test support bldg
Tan|

Date First Date First
Dimensions Root Observed & Observed &
(v Covor | Apparently Fune Dimensions Roof Apparently
L W H Complete Comments Ttem unction s Cover Complete Comments.
(sq ft) (unless Description L W H (sq 1)
otherwise
noted) noted)
Complete connected by duct- 39 Tank U//C; may be auxiliary dump tank for
work/pipe gallory to items 7. 12, 15. scrubber system when complete
& 19 10 Test support bldg
Complete [ protected by earthen 11 Pumphousc Serves Test Stand No 2
barricade 12 Pressure Lanks Small horizontal tanks prob containing
Compme:pmmmd by earthen pressurizing gas
barricade 13 Original LOX plant May have been converted to propellant
Complete[] protected by enrthen storage/handling: has direct pipeline
barricade ction to Test Stand No 2
Still u/c; will eventuaily be associated 14 Receiving & storage bldg rved; has its own offloading
with suspect fluorine production
Six horizontal storage Lanks 30 x 45 Support bldg
located adjacent to rail spur 16 Admin bldg
Complet support bldg for item 6 7 Poss pumphouse Connecied by multiple overhead pipe-
Complete] concrete hardstand lines to items 27 & 13
located between bldg & pipe gallery 18 Support bldg
49 Test support bldg
50 Control bldg Supports Test Stand No 4
Associated with poss hydrocarbon burn 51 TesL Stand No 1 Diffuser first observed complete in
ack which is 100 ft high
52 Prob test observation MGy ATS6 serve as remote control camera
NW portion of bldg complete] bldg station
connected by claborate ducTwork 1o 53 Storage/observation bldg
the multiple pipe gallery; poss fenced 54 Test support bldg mplete[___ Jorob an expansion of
rectifier unit located at NW end of bldg item 55
indicates a suspeet electrolysis func- 55 Test support bldg
tion 56 Test Stand No 3 Diffuser first observed complete in
Complet;
Complet 57 Test support bldg MAy Fouse pressure tanks for Test
Complets Stand No 3
NW portion of bldg complete 58 Poss exhaust,compressor
associated with poss hydroTRTSom Durn bl Connected by pipeline to Test Stand No
stack ‘ 5 ﬁ U exhaust Stack
Complete :l associated with large loEaTeT afacent o bldg
vented burled Tank 59 Test support bldg
Two low bay: mcasursm high 0 Support bldg
Rail served; poss assocTated with 61 Support bldg

hydrofluoric acid storage for use in

s Support bldg
clectrolytie production of fluorine hes Test support bldg
Partially & shed; connected o Test
Stand No 1 by pipeline; may contain " Prob cooling rack
purging or pressurizing tanks )
Prob contain liquid nitrogen or helfum pe Support bldg
66 Air liquefaction plant
662 Pumphouse
Height measured on dif- 67 Support bldg
 fuser complote 65 Storage/support bldg
Suppot est Stand No T multiple Support bld,
pipe gallery extends through bldg and 69 Supp .
serves Test Stand No 1
Controls static testing at Test Stands 70 Poss pumphouse

No 1 and No 2

Diffuser tube completed in[ ]

72 Poss pumphousc
73 Poss pumphouse
?“"‘P:““’ ework of stack 74 Prob warchouse
“omplete ramework of stac - Prob warehouses
moasures
Approx capacity 15,700 cu ft
Connected by pipeline to main serubber 7% Prob guardhouse

support bidg and by pipeline to out-
side edge of annulus

Complete
Complete
Remains in early stages of construction

Still u/e; may he earth mounded when
complete

pumphouse

*Greatest overall dimensions of an irregularly shaped bld:
NOTE:

all vertical measurements.

: height is to highest bay.
imensions are accurate within £ 5 ftor 3 percent, whichever is greater, on all horizontal measurements and 5 ft on

Prob connected by pipeline to item 56
and poss to other structures by u/g
pipelines; bldg still u/c

Function may have changed since
original construction

Mensuration only partial because of
heavy shadows

comtoe ]

NW portion of bldg (-ump\elm
contains separate aren secTTY
wall collocuted with bld

Bldg still u/c

Bldg still u/c
Pipeline u’c to area of Lhis structure

Three similar bldgs adjacent to_each
they

other: each_measur
are about,

Table 2. Requirements for Production and Handling of Fluorine and Observation of Features at Khimki 456 Test Area

(Item numbers are keyed to Figure })

Requirements Observations

Electric power (direct current) for electrol amount
needed cquivalent to 16,000 kw/ton of fluorine*

Large substation located between Khimki 456 Plant and Test Areas;
rectification unit poss u/c at NW cnd of suspect fluorine produc-
tion bldg (item 12)

Should be readily available in Moskva area; unrefined calcium
fluoride might be available as a precipitate from the toxic ex-
haust scrubber, should it be required, but this seems unlikely be-
cause of problems in purifying it

and Triple-domed rail tank cars mensun'ng:l:bscr\ed in suspect

production facility during]

Liquid nitrogen produced at the air liquefaction plant (item 66);
liquid nitrogen therefore available for use both in storage and in
heat absorption during liquefaction process

Construction activity on 1 side of item 12 po:
construction of such a system
100-Ti-high stack adjacent to item 11 poss used for this purpose

Numerous prossure tanks measuring] t located adjacent Lo
item 6

Elaborate exhaust system and ductwork construc
in suspect fluorine production facil

Raw material: acid grade fuorspar (calcium fluoride)

Special rail carsito transport both hydrofluor
sulfuric acids

Liquid nitrogen to reduce hoiloff during storage of
liquid fluorine

Waste disposal system for disposing of concentrated
potassium fluoride

Hydrocarbon burner to dispose of waste fluorine

Storage of fluorine under pr

associated with

ssure

Closed handling system to prevent liguid and/or
gaseous fluorine from venting to atmosphere

>d between 5 bldgs

*1,000 tons/year satisfies the entire US requirement for fluorine.

-5-
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FIGURE 5. PHOTOGRAPH OF SCALE MODEL OF TEST STANDS NO 1 ANDNO 2 AND TOXIC EXHAUST SCRUBBER
(BOTTOM) AND DIMENSIONAL DETAILS OF THESE STRUCTURES (TOP).

g/IeGgURE 6. GROUND PHOTOGRAPH OF TEST STAND NO 1 (RIGHT BACKGROUND) AND TOXIC EXHAUST STACK (LEFT FORE-
UND).
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physical construction, Test Stand No 2 is constructed part-
1y of concrete whereas TestNo 1 appears to be steel frame-
work with probable metal panels to protect test stand per-
sonnel from the environment.

Test Stand No 2 consists of an older and a newer part.
The older part is a high, towerlike structure, measuring
:]feet and rising approximately 100 feet above ground
level. The newer portion measures Iy:|and is ap-
proximately 50 feet high (Figure 5).

The newer portion was probably constructed after the
and be-
fore the first evidence of construction at the exhaust scrub-
ber (item 31) in| The newer portion of the stand
was probably complete byl |the
first evidence of a diffuser fromthe standto the new exhaust
scrubber was observed. The diffuser is approximately 100
feet long and 10 feet in diameter at the widest point. Al-
though dark shadows covered most of the diffuser at Test
Stand No 2 on the photographic coverage, the
type of construction is apparently similar to that observed
at Test Stand No 1; two chokepoints or coolant rings are vis-
ible with the final portion of the diffuser acting as a duct-

last evidence of a test firing observed in

FIGURE 7. ARTIST'S CONCEPT OF TEST STAND NO 3.
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work for the toxic exhaust gases. This stand appears to be
capable of testing liquid propellant rocket engines at alti-
tude simulation. The relative size differentialbetween Test
Stands No 1 and No 2 tends tosuggest that single engines are
tested at Test Stand No 2 whereas more than one engine
or larger engines may be tested at Test Stand No 1. The
different sizes of the diffusers support this assumption.

TOXIC EXHAUST SCRUBBER SYSTEM

The toxic exhaust scrubber system consists of the large
circular scrubber and its associated exhaust stack (items
31 and 32, respectively). Three completed buildings (items
34-36) and one building still under construction (item 37)
as well as 2 tanks (items 38 and39) and a group of horizon-
tal tanks (item 33) act as support units for the scrubber
system. The scrubber itself is a large circular structure
170 feet in diameter (Figure 5). Acenter tanklike structure
measures in diameter and has a minimum height a-
bove ground level of This height is probably much
greater since early photographic coverage showed that part
of the tank is below groundlevel. The center tanklike struc-

-7 -
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ture has a minimum capacity of approximately 1.4 million
gallons; this figure has been calculated from the minimum
dimensions. An earth-mounded semiburied tank located ad-
jacent to item 17 might serve as a "'catch tank" for this sys-
tem. A "catch tank" wouldbe usedto settle out solid matter

FIGURE 8. ARTIST'S CONCEPT OF TEST STAND NO 4.

ting conditions, the scrubber may receive the hot toxic ex-
haust gases in the outer ring of the scrubber. The exhaust
gas would then circulate around the ring while being sprayed
and neutralized with a water-soluble neutralizer such as cal-
cium hydroxide. The exhaust gas would then be changed
mostly to steam and vented by means of the 300-foot exhaust
stack. The pipeline connecting the 6 vertical tanks (with a
capacity of 15,700 cubic feet) to the top of the stack could
then act as a supplementary burnoff for those remaining com-
bustible and toxic gases/vapornot neutralized by the scrub-
ber. Meteorological conditions are probably taken into ac-
count when testing is anticipated.
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Table 3. Data on Plant Area, Moskea Missile and Space Propulsion Development Center Khimki 456

(Item numbers are keyed to Figure 11)

1100010031-4

]

Date First -
Observed &
- ensions Roof Apparently . i Dimensions Roof
Ttem “i:;;i‘::’y';’“ """“f:)“'" Cover Complete Comments ltem Function, o Cover Comments
serip (sq 10 (unle: Description L W (sq 1)
otherwise otherwise
L " noted) ted
noted)
1 Storage bldg Shop bldg Apparently complete in)
2 Shop bldg Apparently complete in Prob systems checkout
3 Storage bldg bldg Apparently complete in I:I
1 Support hldg Shop bldg
5 Shop bldg \LABT BT Gonstruce Shop support bldg
Pos: necring bldg
6 Panks (1) Prob used o store POL Poss checkout bldg Apparently in late stage of construction
7 Shop bldg  —
s Shop bldg 31 Main assembly/fabrica-
9 Support bldg Apparently complete ir tion bldg
10 compressor bldg Admin bldg
1 Support bldg Apparently complete in Substation Associated with fenced transformer
12 Guardhouse { vard; complete in
13 Support bldg Apparently complete in Y] Enginecring/laboratory
it \ Apparently complete in bldg
15 Supp Prob supports steampiant (item 16) | Assembly/fabrication bldg
16 Steamplant Assembly/fabrication bldg
17 Support bldg Apparenily compicte in | Shop bldg
18 Support bldg Apparently complete in Support bldg
19 Assembly/fabrication bldg] Completed by | Support bldg Apparently complete ini:l
20 Shop bldg
21 Stornge bldg
22 Receiving/storage bldg Final section (SW part) apparently com-
plete in *Greatest overall dimensions of an irregularly shaped bldg: height is to highest bay.
Support bldg Completed by ! NOTE: Dimensions are acc: e within * 35 ft or 3 percent, whichever is greater, on all horizontal measurements and +5 ft on
Support bldg | all vertical measurements.

TEST STAND NO 3

Test Stand No 3 (item 56) was reportedly complete in
1957. 1/ It is alow probable horizontal-type test building ap-
parently comprising 2 or 3 test positions. An artist’s con-
cept of the stand is presented in Figure7. A diffuser, which
extends from the northeast side of the stand, probably pro-
vides the stand with an altitude simulation capability. The

diffuser is

in diameter. No choke-

points have been observed to date; they are probably housed
internally. The stand is apparently capable of testing small
liquid propellant rocket engines in analtitude simulationen-
vironment. A pipeline which extends from the stand to the

base of a

high exhaust stack suggests that some ear-

ly R & D work was done on toxic propellants prior to the
completion of the new toxic exhaust scrubber system.

TEST STAND NO 4

Test Stand No 4 (item 51) is a low multiposition test
stand. It reportedly dates from around 1956-1957. 1/ An

artist's concept of the stand is presented in Figure 8. One
of the test positions is equipped with a diffuser measuring[l
feet long an in diameter. The superstructure which
measures feet is situated on a small bluff. The
rear of the stand appears tobe close to ground level, but the
ground in front of the stand slopes toward the main access
road to the scrubber support buildings. The stand's function
has apparently been modified since the stand was originally
constructed. The diffuser was first observed in

but may have been present earlier. The stand appears
capable of testing small liquid propellant rocket engines or
components with at least one position equipped for altitude
simulation work. This test stand as well as Test Stand No
3 may have been involved with R & D work for Test Stand
No 1 and 2 while construction proceeded at the exhaust
scrubber between 1963 and 1966. No apparent signs of
toxic propellant tests are in evidence at this stand.

SUSPECT FLUORINE PRODUCTION FACILITY
The suspect fluorine production facility was under con-
struction when first observed in IjThree buildings

-9-
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(items 6, 18, and 19, Figure 4) appeared complete at that
time. The large suspect electrolysis building (item 12)
which was observed under construction in 1962 was not
externally complete until Two additional build-
ings (items 1 and 5) were built between|

During this same time period an elaborate
pipe gallery was constructed to connect these buildings be-
ginning or ending at item 1 and servingitems 18, 19, 6 and/
or 7 and probably eventually item 5 when it is complete.
The facility is road and rail served by the main road and
rail networks serving the Test Area.

Commercially there is only one practical method of pro-
ducing fluorine. Finely ground acid grade fluorspar (calcium
fluoride) is heated with concentrated sulfuric acid to make an
intermediate hydrogen fluoride. Hydrogen fluoride is de-

composed by means of electrolysis. (Electrolytic cells are
used for this purpose). The electrolyte is potassium fluor-
ide in hydrofluoric acid. Gaseous fluorine is produced and
then liquefied utilizing the Joule-Thompson effect (the ab-
sorption of heat during the expansion of a gas). Liquid ni-
trogen is generally used as a coolant inthis process. Liquid
fluorine, with a nominal boiloff rate of 0.7 percent in 24 hours,
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is stored under ablanket of liquid nitrogen. Table 2 presents
the requirements for production and handling of fluorine and
observations of features at Khimki 456 Test Area that would
satisfy such requirements.

The Soviets have shown an interest in fluorine for use
as an oxidizer in rocket propellants, 4/ At the same time,
they have been taken essentially 5 years for the construction
of a highly sophisticated exhaust scrubber/altitude simula-
tion system. During this time, for all practical purposes,
they inactivated one of their largest statictest facilities and
the main test area intheir largest space propulsion develop-
ment complex. Admittedly, Test Stands No 1and No 2 were
probably obsolete and testing could have been switched to
Dnepropetrovsk or Zagorsk Rocket Engine Test Facilities.
It was, nonetheless, somewhat of a sacrifice. To make this
sacrifice and to expend this amount of labor and resources,
it would only be realistic to conclude that the Soviets wish to
employ the ultimate fuel-oxidizer combination. The combi-
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nation presently available with the highest specific impulse
(Isp) is a liquid hydrogen and liquid fluorine combination.

Khimki 456 is suspected of producing its own liquid fluo-
rine for use as an oxidizer. Although this capability cannot
be completely confirmed or denied at this time, it is never-
theless apparent that the Soviets are preparingtotest rock-
et engines utilizing toxic propellants in an altitude simula-
tion environment.

DESCRIPTION OF PLANT AREA

The Plant Area of the Moskva Missile and Space Pro-
pulsion Development Center Khimki 456 was present on pho-
tography of (Figure 9). Considerable ad-
ditional expansion took place during the 1950s when several
large assembly /fabricationbuildings were completed. 1/Nu-
merous support, shop, and additional assembly/fabri_cation
buildings have been completed since 1962 when the plant was

REFERENCES

first observed on photography. A recent photo-
graph of the Plant Area is shown in Figure

10. The line drawing of the layoutof the area (Figure 11) is
color coded to show the chronology of construction. Table 3
presents the function/description and mensural and chrono-
logical data of structures in the Plant Area; item numbers
in the table are keyed to Figure 11.

Since very little usable land remains within the fenced
plant area, it may be assumed that the Khimki 456 Plant Area
is close to completion. Itpresently includes :
feet of roof cover, It isroadand rail served and is secured
by a single fence. The plant apparently supplies its own lo-
gistical support i.e., an electric substation (item 33) and the
heating plant (item 16). The extremely large main assembly/
fabrication building (item 31) and its numerous support, shop,
and subassembly buildings provide this plant with the capa-
bility to produce liquid propellant rocket engines as well as
their associated tankage.
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